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GENERAL 

1.01 This section describes and gives the oper-., 
ating principles of the 119Cl telegraph 

signal distorting set. It is reissued to revise the 
information on the calibration of the 119Cl set. 
This section incorporates the information given 
in the Addendum. ~ 

1.02 This equipment generates various types 
and amounts of signal distortion for use 

in testing teletypewriter and teletypesetter cir­
cuits and apparatus. 

1.03 The set operates on type 2 hub signals; that 
is, the input amplifier requires +60V for 

the mark and -30V for the space. The set is 
normally driven from the 110C1 multiple sender, 
however, optional arrangements are available 
whereby the input may be switched from the 
110C1 multiple sender to a special signal input 
circuit. Where the special input arrangement is 
provided, signals other than the standard test 
sentence may be used to drive the 119C1 set. The 
special input circuits are so arranged that switch­
ing is automatic when connection is made to the 
SPEC SIGS IN or 119Cl INPUT jack. The set 
is designed to operate at 60-, 75-, and 100-word 
speeds in the 5-unit code or at 53-, 66-, and 86-
word speeds in the 6-unit code. 

1.04 The output signals appear in jacks asso­
ciated with the test signal supply at No. 2 

and No. 9B serviceboards. 

1.05 By use of optional output relay circuits 
the output signals may be converted to 

polar signals for testing at testboards and TWX 
testing positions or inverse neutral signals for 
use at No. 1 serviceboard offices. 

1.06 Output signals for various applications are 
obtained at any appearance of the set by 

using the appropriate jack, cord, or key. The num­
ber of applications for which signals are made 
available at a particular appearance depends 
upon the needs at the appearance and the type 
of control circuit provided. 

2. GENERAL FEATURES 

(A) Signal Distortion Generating Unit 

2.01 The signal distortion generating unit is 
completely electronic and includes the in­

put hub potentiometer, the input and output am­
plifiers, the input and output electronic switches, 
the transition delaying circuit, the detector, the 
character timing and counting circuits, and the 
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Fig. 1-Signal Distortion Generating Unit--Front View with Cover Removed 

calibrating circuits. Fig. 1 is a front view of the 
generating unit with cover removed and Fig. 2 is 
a block diagram of the generating unit. 

(8} Output Relay Circuit 

2.02 This circuit converts the output of the 
generating unit to polar signals. Switching 

relays are provided so that the polar signals may 
be ± 130V or ±48V with regular or reversed po­
larity. By terminating the relay circuit output 
in battery, effective polar signals are made avail­
able. 

2.03 An optional output relay circuit is avail-
able for No. 1 serviceboard offices. This 

circuit provides an arrangement whereby inverse 
neutral signals are made available when con­
nection is made at the No. 1 serviceboard. When 
connection is made at an appearance other than 
at the serviceboard, polar signals are made avail­
able as discussed in Paragraph 2.02. This circuit 
is discussed more fully in a later paragraph. 

2.04 The output relay circuit may be extended 
to a testboard or miscellaneous appearance 

circuit, a test signal supply circuit at a No. 1 
serviceboard, a TWX signal supply circuit, a 
TWX concentrating unit or to appropriate com­
binations of these. 
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(C) Control Panel Equipment 

2.05 The type and number of control panels 
provided in an office depends upon indi­

vidual office arrangements and requirements. The 
several types of control panels available are shown 
and described in Fig. 3 and the accompanying 
notes. 

No. 2 Serviceboard Office 

2.06 The control switches and keys are installed 
as a part of the keyshelf equipment in the 

No. 2 serviceboard. The controls shown in Fig. 4 
perform the same functions as the control panel 
used with the No. 9B serviceboard shown in 
Fig. 3 (A). Where polar signals are required in a 
No. 2 serviceboard office additional signal distort­
ing sets, together with the appropriate relay and 
control equipment, are provided for that purpose. 

No. 1 Serviceboard Office 

2.07 Control panel equipment as shown in 
Fig. 3(A) is provided for No. 1 service­

board offices. 

TWX Concentrating Unit Test Circuit 

2.08 Keys are provided in the concentrating unit 
test circuit for selecting the various types 

of switched distortion. 

( 

( 
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(D) Test Signal Supply 

No. 2 or 98 Serviceboard Office 

2.09 The test signal supply circuit provides for 
connecting the output of the signal dis­

torting set to the appropriate SIG jack at the 
service board. The SI G jack may be patched, 
using the test signal cord cireuit or the tele­
typewriter cord and set circuit, to the leg jack 
of a line · or loop facility or a regenerative re­
peater. 

No. 1 Serviceboard Office 

2.10 The output of the signal distorting set ap-
pears as an inverse neutral signal at the 

119C1 SIGS jack in the serviceh9ard. The 119C1 
SIGS jack may be patched, using the SIG T 
cords to send test signals to a line or loop facility 
or to a regenerative repeater. 

(E) Bias Supply 

2.11 The signal distortion generating unit re-
quires a source of negative 330-volt supply. 

At offices where this supply is already available 
the existing supply may be used. Where the neg­
ative 330-volt supply is provided exclusively for 
testing equipment the minimum requirement is a 
330-volt rectifier per J70104B. 

(F) Types of Distortion Generated 

2.12 The 119C1 set generates steady marking 
bias, steady spacing bias, switched bias, 

switched end-distortion, and switched combina­
tion distortion. The amount of distortion is vari­
able in one per cent steps from zero to 49 
per cent under the control of selector switches 
81 and S2 in the control panel. The switch set­
tings apply for all types of distortion. 

2.13 . For convenience and ease in understanding 
the circuit descriptions that follow, the 

various types of distortion generated in the 119C1 
r set are illustrated in Fig. 5. The word "back" 
used in the illustration is taken from the standard 
test sentence. It contains four transitions per 
character, representing the average for mis­
cellaneous signals; and four characters are re­
quired to complete the cycle for switched com­
bination distortion as will be seen in the illus­
tration. 
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2.14 The graphs of Fig. 5 designated (b), (c), 
(d), (e), and (f) represent the transition 

displacements in the signal distorting set to· pro­
duce 40 per cent distortion. Graphs (bb) , ( cc) , 
(dd), (ee), and (ff) represent the transition 
displacements as interpreted by the teletype­
wr~ter or other start-stop apparatus. 

3. CIRCUIT DESCRIPTION 

3.01 A schematic drawing of the 119Cl tele-
graph signal distorting set is shown in 

Fig. 12 at the back of this section. It is arranged 
as a fold-out for convenient reference as desired. 
A table associated with Fig. 12 gives the func­
tions of the switching relays in the generating 
unit. 

(A) Signal Distortion Generating Unit 

3.02 In the description of the generating unit 
that follows, Oll!ly the .circuit conditions 

for generating marking and spacing bias are dis­
cussed. Marking and spacing bia.s are generated 
by arranging the circuit to hold the MD and SD 
control leads at fixed potentials. Other types of 
distortion are generated by automatically re­
versing the voltages on the MD and SD control 
leads at the proper time with respect to the cooed 
characters. For these reasons, and for simplicity 
of description, the MD and SD control lead po­
larities are shown in the figures as necessary to 
describe the generating unit functions. The man­
ner in which these voltages are derived, and the 
manner in which they are switched to produce 
all types of switched distortion, is covered under 
the description of the timing· and counting cir­
cuits. The generating unit functions in the same 
manner for both 5-unit and 6-unit code signals, 
except for a minor function of the character tim­
ing circuit which is described •later. 

3.03 To further simplify the description, a tele-
typewriter F signal is traced in its progress 

through the various stages of the generating unit. 
To facilitate the selecting, switching, and de­
laying actions in the generating unit the signal 
polarity is inverted in some stages and converted 
back to normal in succeeding stages. The signal 
polarity must, therefore, be considered in each 
stage of the generating unit in order to under­
stand its principles of operation. 
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396A 

6AL5 

896A 

396A 

396A 

6AQ5 

396A 

Squares up wave shape of input signals. Amplifies input signals. 
Furnishes two sources of signals (one in phase and one out of phase) 
to the input switch. 

Selects signals of the correct polarity for presentation to the delay tube. 

Delays all space-to-mark transitions appearing in the plate (4) circuit, 
except when the set is arranged for zero distortion. Inverts alJ signals. 

Amplifies the voltage swings delivered by the delay tube. Squares up 
the wave shape of distorted signals. Furnishes signals of both polari­
ties on its respective plates to the output switch (V5). 

Selects signals of the correct polarity for the timing circuit (V7) and 
the output amplifier (V6). Inverts all signals. 

Produces drive of the correct magnitude for operation of a type 2 hub 
circuit or output relay circuit. 

Identifies the start and stop pulses in the coded characters. Produces 
a negative going transition on plate 4 at the beginning of every start 
pulse. Produces a negative going transition on plate 6 near the middle 
of every stop pulse. 

V8 396A Reverses the polarity of the MD and SD control leads near the middle 
of every stop pulse when the set is arranged for switched bias. 
Reverses the polarity of the MD and SD control leads at the beginning 
of every start pulse when the set is arranged for switched end­
distortion. Holds the MD control lead positive and the SD control 
lead negative when the set is arranged for marking bias. Furnishes a 
negative pip to V9 grids on every second start pulse. 

V9 396A Reverses the polarity of the MD and SD control leads at the beginning 
of every second start pulse when the set is arranged for switched 
combination distortion. Holds the SD control lead positive and the 
MD control lead negative when the set is arranged for spacing bias. 

Note: For a circuit schematic of Fig. 2, see Fig. 12. 

To HUB. OUTPUT 
OS Req. 
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Fig. 3 (A) Circuit schematic shown in Fig. 12 (A) 

Fig. 3 (B) Circuit schematic shown in Fig. 12 (A) and 12 (C) 

Fig. 3 (C) Circuit schematic shown in Fig. 12 (C) 

Fundion of Switches, Keys and Jacks Shown in Fig. 3 

Switch, Key or Jack 

S1-S2 (Selector Switch) 

S3-S4 (Lever Key) 

S5~ 

S6 

(Lever Key) 

(Lever Key) 

S7 (552 Key) 

S8 (552 Key) 

J1 (Jack) REG BIAS SIG 

Fundion Controlled or Application 

Selects the amount of distortion (all types) and the calibration circuit. 

Selects the type of distortion. 

Selects the signaling speed. 

Selects the code (5- or 6-unit). 

Controls three conditions of the output relay circuit ( 1) steady mark, 
(2) automatic signals, and (3) steady space. 

Controls polarity of signals from the output relay circuit. In the -M 
position signals are obtained with negative battery for a mark. In the 
+M position signals are obtained with positive battery for a mark. 

Provides access to the polar signal output of the output relay circuit 
through the ADJ LP CUR potentiometer and grounds the control leads 
to the output relay circuit. 

J2 (Jack) TWX BIAS SIG Provides access to the polar signal output of the output relay circuit ahead 
of the ADJ LP CUR potentiometer and grounds the control leads to the 
output relay circuit. 

Notes: 

Lamp (Ll) provides visual indication if the 119Cl set is in use at 
another position. 

The control equipment for a No. 2 serviceboard shown in Fig. 4 is the same circuit arrangement 
as Fig. 3 (A). 

Control equipment per Fig. 3A, 3B or Fig. 4 must be provided with each 119C1 set and must be located 
within 15 wire feet of the generating unit. 

Control equipment per Fig. 3C may be provided at more distant appearances to supplement Fig. 3B. 
Also, the jack appearances of Fig. 3B may be extended to other locations in accordance with the 
example shown in Fig. 12 (E). 

Polar signals for TWX testing in a serviceboard office may be provided in accordance with the example 
shown in Fig. 12 (F). 
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Fig. 4-Control Equipment in No. 2 Serviceboard 

3.04 For the purpose of this section, it should 
be understood that the signal is of normal 

polarity when the voltage swings are positive 
for a marking element and negative for a spac­
ing element; and that the signal is inverted 
when the voltage swings are positive for a spac­
ing element and negative for a marking element. 
The wave forms associated with the various 
figures used in the description are appro­
priately designated to show this distinction. 
The terms positive and negative as used in this 
definition are, in some cases, relative and should 
not be treated as polarities with respect to 
ground potential. 

3.05 The input signals to drive the generating 
unit are applied from the llOCl mul­

tiple sender, over the input lead, to the hub 
potentiometer. When the input signal is a mark, 
the llOCl multiple sender draws no current 

from the hub potentiometer. With no current 
drawn from the hub potentiometer, the hub 
voltage applied to grid 3 of Vl is the +60V mark­
ing potential. When the input signal is a space, 
the llOCl multiple sender draws current of 30 
milliamperes from the hub potentiometer. This 
current drawn from the hub potentiometer drops 
the hub voltage applied to grid 3 of Vl to the 
-30V spacing potential. Thus, the voltage 
swings on grid 3 of Vl are of normal polarity. 
Refer to Fig. 6 (A). 

Input Amplifiers 

3.06 Tube Vl is a twin triode utilizing the left 
section for amplifier 1 and the right sec­

tion for amplifier 2. The input circuit performs 
the same functions regardless of the type or 
amount of distortion generated. 
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Symbols: n Marking signal element U Spacing signal element 

x-Ideal mark-to-space transition point (for no distortion) 
TTYS I G.- B 

y-Ideal space-to-mark transition point (for no distortion) Stop St 1 I 2 3 

-(b)-Indicates switching to condition (b) ( -a) ,__ 
-(c) -Indicates switching to condition (c) 

(a)- Undistorted miscellaneous teletypewriter signals containing 4 transitions each (BACK), repre- ( b) L 
senting the signa•ls at the input of the signal distorting set 

(b)-Signals of (a) with mark-to-space transitions delayed 40% of a unit interval as they appear in ( 
the output of the signal distorting set-to produce 40% marking bias 

cr-~ 
(c) -Signals of (a) with space-to-mark transitions delayed 40% of a unit interval as they appear in X y 

the output of the signal distorting set-to produce 40% spacing bias 

(d) -Signals of (a) switched alternately to (b) and (c) during every stop pulse, as shown by indi­
cating arrows-to produce 40% switched bias 

d)t(b 

-) (e)-Signals of (a) switched alternately to (b) and (c) during every start .pulse, as shown by indi- (e 
eating arrows-to produce 40% switched end-distortion 

-
f) 

(f) -Signals of (a) switched alternately to (b) and (c) during every other start pulse, as shown ( 
by indicating arrows-to produce 40% switched combination distortion 

Graphs (bb), (cc), .(drl), (ee) and (ff) represent the signals of (b), (c), (d), (e) and (f) respectively 
as they are interpreted by a teletypewriter or other start-stop apparatus. The effect upon start-stop 
apparatus is further demonstrated by Table A · 

Table A 

Teletypewriter Character 8 A c K 

(bb) Marking Marking Marking Marking 
Bias Bias Bias Bias 

Spacing Spacing Spacing Spacing 

X 

b) (b 

-
(c c) 

L 

ijj 
....._ 

t(b 

y 

LI 

....__ 

d)LS 
t(b 

(cc) Bias Bias Bias Bias 
(d 

-(dd) Marking Spacing Marking Spacing 
Bias Bias Bias Bias 

e) m; 
(ee) Marking Spacing Marking Spacing 

E-D E-D E-D E-D 

(e 

i) ....._ 

t(b (ff) Marking Marking Spacing Spacing 
E-D Bias E-D Bias 

(f 

r--' 

.--. h 

..J 

X y 

.--. h 

rft 
r--h 

X y 

- I 

~I 
I 
I 

I I 
I 
I 

---h 
- 11 
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..----___;_;,IN...;..;P_U;;_T _____ {SEE FIGS. 2 & 12) 

-130V 

R56 

-330V 
so MD 

(-)MARKING DIST.(+) 
{+)SPACING DIST. (-) 

TO FIGS. 8 & 10 

INPUT 
SWITCH 

R42 

(A) Voltage on grid 3 and plt 6 (Vl) 
in all cases. Voltage on output 
ot V2 for marking diet. 

(B) Voltage on grid 7 and plt 4 (Vl) 
in all cases. Voltage on output 
ot V2 tor spacing dist. 

Fig. 6--lnput Amplifiers and Input Switch 
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3.07 The input signal wave form of an undis-
_torted teletypewriter F signal is shown in 

Fig. 6(A). Although the signal from the 110C1 
multiple sender and hub potentiometer may not 
be a perfectly formed square wave as shown, 
limiting action in the left triode of V1 tends to 
square up the wave shape. 

3.08 The purpose of the input circuit is to am-
plify the voltage swings applied to the in­

put and to generate one voltage wave in phase 
with the input signal and another voltage wave 
inverted with respect to the input signal. 

3.09 When the input signal is a marking ele-
ment grid 3 of V1 is positive and the left 

triode conducts. When the left triode conducts 
plate current flows through load resistors R52 
and R54 causing a voltage drQp on plate 4. This 
voltage drop results' in a negative plate voltage 
swing corresponding to a positive signal on 
the grid. 

3.10 When the input signal is a spacing ele-
ment grid 3 of V1 is negative and the left 

triode cuts off. When the left triode cuts off 
plate current ceases to flow and there is no 
voltage drop in the plate load resistors. This 
results in a positive plate voltage swing cor .. 
responding to a negative signal on the grid. 

3.11 From the foregoing it may be seen that 
the voltage swings on plate 4 of V1 are 

inverted with respect to the voltage swings on 
grid 3. This inverted signal is applied, (1) 
through resistor R50 to the 2-5 diode of the 
input switch (V2), and (2) to the grid circuit 
of the right triode of V1 (amplifier 2). Refer 
to Fig. 6(B). 

3.12 The right triode of V1 is coupled to the 
left triode by a connection from plate 4 

via resistor R58 to grid 7. Due to this coupling 
the right triode conducts or is cut off by the 
voltage swings on plate 4. Since pi~ 4 is 
negative for a marking element and positive 
for a spacing element, the right triode con­
duets when the left triode cuts off and cuts off 
when the left triode conducts. 

3.13 When the input signal (grid 3) is a 
marking element grid 7 is negative and 

the right triode cuts off. When the right triode 

Page 14 

cuts off the voltage· swing on plate 6 is positive 
corresponding to positive voltage on the input 
signal. 

3.14 When the input signal (grid 3) is a 
spacing element grid 7 is positive and the 

right triode conducts. When the right triode 
conducts plate current flows through load re­
sistor R53 causing a voltage drop on plate 6. 
This voltage drop results in a negative plate 
voltage swing corresponding to a negative volt­
age on the input signal. 

3.15 From the foregoing it may be seen that 
the voltage swings on plate 6 of V1 are 

of the same polarity as the input sigDa~ls on 
grid 3 of Vl. Signals of normal polarity are, 
therefore, applied through resistor R51 to the 
7-1 diode of the input switch (V2). Refer to 
Fig. 6(A). 

Input Switch 

3.16 Tube V2 is a double diode arranged as an 
electronic switch. While signals are pre­

sented to both diodes simultaneously only one 
diode at a time is permitted to pass the signals 
as a result of the control voltages on the MD 
and SD control leads. The main purpose of the 
input switch is to select the desired signal for 
presentation to the transition delay circuit. 

Marking Bias 

3.17 Marking bias is generated (in V3) when 
the MD control lead is positive and the 

SD control lead is negative. In this condition the 
2-5 diode of V2 is blocked by negative voltage 
from SD. The normal signals from plate 6 of 
V1 pass from R51 through the 7-1 diode of V2 
and are applied to grid 3 of V3. The signal po­
larity remains normal in this section . as shown 
in Fig. 6(A). 

Spacing Bias 

3.18 Spacing bias is generated (in V3) when 
the polarities on the MD and SD control 

leads are reversed with respect to Paragraph 
3.17. In this condition the 7-1 diode of V2 is 
blocked by negative voltage from MD. The in­
verted signals from plate 4, of Vl, pass from 
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R50 through the 2-5 diode of V2 and a.re applied 
to grid 3 of V3. The signal polarity remains in­
verted in this section as shown in Fig. 6(B). 

Transition Delay Circuit 

3.19 The delay circuit consists of an RC cir-
cuit and a discharge tube shown as the 

left triode of V3 in Fig. 7. The capacitance C, 
shown in the figure, is of fixed value for each 
speed of signaling and its value is determined 
by the setting of the speed key (S5) on the con­
trol panel. The resistance R, shown in the figure, 
is variable under the control of selector switches 
Sl and S2 on the control panel. The right triode 
of V3 will be discussed under the subject of 
calibration and may be assumed at this time to 
be properly adjusted. Sketches A and B of 
Fig. 7, with the accompanying notes, briefly 
describe the action of V3; however, a more de­
tailed description is given in the following 
paragraphs. 

3.20 When a positive signal, whether it be a 
marking or spacing element, appears on 

grid 3 of V3 the left triode conducts. With the 
left triode conducting plate 4 draws current 
which quickly charges capacitance C to a neg­
ative potential (normally about -80V). 

3.21 When a negative signal, whether it be a 
marking or spacing element, appears on 

grid 3 of V3 the left triode cuts off. With the 
left triode cut off plate 4 draws no current, and 
since capacitance C is in a negatively charged 
condition it will now start charging positively 
from +130V battery through resistance R. The 
charging time for capacitance C, therefore, starts 
when a ( +) to (-) transition occurs on grid 3 
of V3. 

3.22 The time required for capacitance C to 
build up from its negatively charged state 

(about -80V) to approximately zero volts is the 
transition delay time and consequently the transi­
tion shift in terms of percentage of a unit in­
terval. 

3.23 When the charge on capacitance C reaches 
approximately zero volts and consequently 

when the voltage at R37 is approximately zero, 
the succeeding tube (V4) starts to conduct. This 
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point, therefore, represents the end of the transi­
tion delay period. 

Marking Bias 

3.24 Marking bias is generated (in V3) when 
the normal signal repeated by the 7-1 

diode of V2, shown in Fig. 7 (C), is applied to the 
input of V3. Since V3 inverts all signals the out­
put (of V3) in this case is an inverted signal, 
as shown in Fig. 7 (D), with the space-to-mark 
transitions delayed. The signals are restored to 
normal polarity in succeeding stages so that 
mark-to-space transitions are delayed in the out­
put circuit resulting in marking bias. 

Spacing Bias 

3.25 Spacing bias is generated (in V3) when 
the inverted signal repeated by the 2-5 

diode of V2, shown in Fig. 7 (E), is applied to 
the input of V3. The output (of V3) in this case 
is a normal signal, as shown in Fig. 7 (F), with 
the space-to-mark transitions delayed. The signa1 
polarity in the output circuit is the same as the 
polarity in this stage resulting in spacing bias. 

Detedor Circuit 

3.26 The detector circuit, V 4, is a twin triode 
flip-flop circuit. Plate 4 is coupled to grid 7 

through resistor R35 and the cathodes have a 
common resistance, R77. When one triode con­
ducts it immediately cuts off the other triode. 
Because of this flip-flop action signals of both 
polarities (normal and inverted) appear on the 
respective plates of V 4. Due to the control volt­
ages on the MD and SD leads, however, only 
the signals having the correct polarity are ap­
plied to the respective grids of tube V5. 

Marking Bias 

3.27 When marking bias is generated (in V3) 
the inverted signals shown in Fig. 8 (A) 

are applied to grid 3 of V 4. During the stop ele­
ment, which is a negative voltage swing on 
grid 3 of V 4, the left triode cuts off and the right 
triode conducts. At the end of the stop element 
grid 3 of V 4 is held negative because of the 
negatively charged condition of capacitor C 
(Fig. 7). Grid 3 of V4 now starts to lose its 
negative potential as already explained. When 
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the potential on grid 3 of V 4 builds up to a 
voltage of about zero, the left triode of V 4 starts 
conducting and cuts off the right triode. At the 
end of the start pulse shown in Fig. 8(A) the 
left triode of V 4 again cuts off and the right 
triode again conducts. This flip-flop action per­
forms two important functions, (1) it squares 
up the wave shape of the distorted signals, and 
(2) it converts the signal polarity to normal on 
plate 4 of V4 as shown in Fig. 8(B). The signals 
applied via R30 to grid 3 of the output switch 
(V5) are, therefore, of normal polarity with 
all mark-to-space transitions delayed. The in­
verted signals appearing on plate 6 of V 4 at this 
time are of no significance since they are blocked 
at grid 7 of V5 by negative voltage on the SD 
control lead. 

Spacing Bias 

3.28 When spacing bias is generated (in V3) 
the normal signals shown in Fig. 8 (D) 

are applied to grid 3 of V 4. During the stop ele­
ment, which is a positive signal on grid 3, the 
left triode of V 4 conducts and the right triode 
cuts off. The signal polarity on plate 6 is, there­
fore, the same as the signal polarity on grid 3; 
that is, a signal of normal polarity with space­
to-mark transitions delayed. The wave shape is 
squared up by the trigger action of V 4 as in the 
case of marking bias. The inverted signals ap­
pearing at this time on plate 4 of V 4 are blocked 
at grid 3 of V5 by negative voltage on the MD 
control lead. 

3.29 A minor circuit function is performed by 
the connection between grid 7 of V 4 and 

plate 6 of V7. The connection is used only in the 
switched bias case (relay K3 operated) to hold 
the right triode of V 4 in the cutoff condition 
when switching from marking to spacing. If this 
connection were not provided the right triode of 
V 4 would conduct momentarily near the middle 
of every second stop pulse, producing signal dis­
continuity and possibly resulting in a false start 
in the output circuit. Refer to Fig. 12. 

Output Switch 

3.30 Tube V5 is a pair of triodes with common 
plate load resistor, R25. Grid 3 is con­

nected to plate 4 of V 4 through resistor R30 and 
to control lead MD through resistor R26. Grid 7 
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is connected to plate 6 of V 4 through r.esistor 
R31 and to control lead SD through resistor R32. 
The main purpose of the output switch is to 
select the desired signal for presentation to 
the output amplifier circuit (V6). 

Marking Bias 

3.31 When marking bias is generated (in V3) 
signals of normal polarity are applied to 

grid 3 of V5 and the MD control lead Is positive. 
At the same time signals are blocked from the 
right triode due to negative voltage applied to 
grid 7 from the SD control lead. 

3.32 Since signals from plate 4 of V 4 are of 
normal polarity (when generating mark­

ing bias) grid 3 of V5 is positive for a marking 
element and negative for a spacing element. 
The signals on the common plates of V5 are, 
therefore, inverted as shown in Fig. 8 (C). 

Spacing Bias 

3.33 When spacing bias is generated (in V3) 
signals of normal polarity are applied to 

grid 7 of V5 and the SD control lead is positive. 
At the same time signals are blocked from the 
left triode due to negative voltage applied to 
grid 3 from the MD control lead. 

3.34 Since signals from plate 6 of V 4 are of 
normal polarity (when generating spacing 

bias) grid 7 of V5 is positive for a marking 
element and negative for a spacing element. The 
signals on the common plates of V5 are, as in 
the case for marking bias, inverted as shown in 
Fig. 8(F). 

Output Amplifier 

3.35 Tube V6 is a power pentode. The plate 
circuit may be connected to an externally 

provided type 2 hub potentiometer in service­
board offices or to an output relay circuit where 
polar signals are required. The control grid of 
V6 is connected via resistor R24 to the common 
plates of the output switch (V5). Since all sig­
nals appearing on the output of V5 are inverted, 
the grid swing at V6 is positive for spacing 
elements and negative for marking elements. 

( 



Marking Bias 

3.36 When marking bias is generated Jin V3) 
the inverted signal shown in Fig. 9 (A) 

is applied to the control grid of V6. With a 
neg~tive voltage swing (inverted marking ele­
ment) on the grid of V6, the plate draws no 
current from the hub potentiometer. With no 
current drawn from the hub potentiometer, the 
hub voltage is the +60V marking potential. With 
a positive voltage swing (inverted spacing ele­
ment) on the grid of V6, the plate draws current 
of 30 milliamperes. This current drawn from the 
hub potentiometer, drops the hub voltage to the 
-30V spacing potential. Refer to Figs. 9(B) 
and 9(E). 

Spacing Bias 

3.37 When spacing bias is generated (in V3) 
the inverted signal shown in Fig. 9 (C) is 

applied to the control grid of V6. The action is 
the same as described for marking bias, except 
for the timing of the marking and spacing ele­
ments. Refer to Figs. 9 (D) and 9(F). 

3.38 The V6 output signals delivered to the 
output relay circuit are described under 

the discussion of that circuit. 

Charader Timing Circuit 

3.39 The purpose of the character timing cir-
cuit, associated with tube V7, is to main­

tain synchronism with the incoming or outgoing 
code characters. This synchronism is necessary 
in order that switching between marking and 
spacing distortion may be done at definite points 
in the coded characters. By switching during 
the start and stop pulses of the coded characters 
no unwanted distortion is caused by the switch­
ing operations. Under the control of tube V7, all 
switching for switched bias is performed during 
the stop intervals, all other switching is per­
formed during the start intervals. 

3.40 · Tube V7 is connected as a "one-shot" muJ-
tivibrator. The term "one-shot" ·is used 

because tube V7 starts its cycle of operation 
when the first transition of an inverted start 
element [ (-) to '( +) transition] is received 
on grid 3. .A;fter this starting transition is re­
ceived the signals on grid 3 have no control over 
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the functions of V7 until it times out near the 
middle of the succeeding stop pulse. 

3.41 Tube V7 is coupled from plate 6 to grid 3 
via varistors CR-1, -2, -3, and resistor 

R17. Refer to Fig. 10. Plate 4 is coupled to grid 
7 via capacitor C10 and resistor R21. Signals 
are applied to grid 3 via R45 for the purpose 
of starting the timing action as described before. 
When relay K3 is operated (for switched bias) 
the synchronizing start pulse is applied from 
plate 4 of Vl. When relay K3 is released (for 
switched end-distortion, or switched combina­
tion distortion) the synchronizing start pulse 
is applied from the common plates of V5. 

3.42 During the stopped condition the signal 
voltage applied via R45 to grid 3 of V7 

is negative and the left triode is cut &ff as 
shown ht Figs. 10(A) and 10(B). The right 
triode is in the conducting condition due to posi­
tive voltage applied from the B calibrating po­
tentiometers via resistors R19 and R20 to grid 7. 
With the right triode conducting an additional 
negative feed-back voltage is applied to grid 3 
via resistor R17. These two negative voltages 
hold grid 3 negative and the left triode in the 
nonconducting condition. 

3.43 When a start pulse is received via re-
sistor R45 grid 3 becomes positive and 

the left triode starts to conduct. At this point, 
(1) plate 4 becomes negative as shown in 
Fig. 10 (B), (2) this negative voltage drives grid 7 
to cut off through capacitor C10 as shown in· 
Fig. 10(D), (3) the cutoff voltage on capacitor 
C10 starts to leak off as shown by the slanting 
line in Fig. 10(D), (4) grid 7, cut off, causes 
the voltage on plate 6 to go positive as shown 
in Fig. 10 (E). 

3.44 The constants in the right-hand grid cir-
cuit are arranged so that the cutoff voltage 

from capacitor ClO will leak off through resis­
tors R19 and R20. The time required for this 
leak off is adjusted, during the calibration pro-.-, 
cedure, to about 84 per cent of the character 
length. At this point, grid 7 becomes sufficiently.J 
positive to cause the right triode to conduct. 
Also at this point, the circuit returns to the 
condition described in Paragraph 3.42, causing 
a (-) to · ( +) transition on plate 4 as shown in 
Fig. 10(B) and a (+) to (-) transition on 
plate 6 as shown in Fig. 10 (E). When the set 
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is arranged for 6-unit code signals the leak off 
time of capacitor C10 is delayed an extra pulse 
length. This is accomplished automatically, by 
adding a small capacitor through the operated 
contacts of relay K14, when switch 86 on the 
control panel is operated to (6). 

3.45 From the foregoing it may be seen that 
for every character transmitted there is 

a negative going transition on plate 4 at the 
beginning of the start pulse and a negative 
going transition on plate 6 near the middle of 
the stop pulse. These negative going transitions 
are used for switching the control voltages on 
the MD and SD control leads as will be described 
in the succeeding paragraphs. 

First Count Circuit 

3.46 The first count circuit, tube V8, is con-
nected ·as a tlip-tlop circuit with plates 

and grids cross-connected through resistors R10 
and R16. One triode of V8 conducts in all cases. 
When one triode conducts it automatically cuts 
off the other triode. When a negative pip (volt­
age swing) is applied to both grids simul­
taneously the tube will flip, or flop, so that the 
conducting triode becomes the nonconducting 
triode. The conducting triode produces a neg­
ative voltage on its associated MD or SD con­
trol ·lead, and the nonconducting triode produces 
a positive voltage on its associated MD or SD 
control lead. Tube V8 (1) reverses the MD and 
SD control lead voltages during every stop pulse 
in the switched bias condition, (2) reverses the 
MD and SD control lead voltages at the be­
ginning of every start pulse in the switched 
end-distortion condition, (3) furnishes negative 
voltage swings to the second count circuit (V9) 
at the beginning of every other start pulse as 
explained later, and (4) with the right cathode 
open for marking bias holds the MD control 
lead positive and the SD control lead negative. 

Switched Bias 

3.47 In the switched bias condition relays K1 
and K2 are released, relay K3 is operated, 

and plate 6 of V7 is connected through contacts 
7-8 (K3) and 1-2 (K1) to capacitors C6 and C7 
associated with tube VB. From Fig. 10 (E) it 
may be seen that plate 6 of V7 delivers a nega-
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tive going transition to capacitors C6 and C7 
near the middle of every stop pulse. This neg­
ative going transition on capacitors C6 and C7 
produces a negative pip (voltage swing) as 
shown in Fig. 10 (F). This negative pip is ap­
plied simultaneously to grids 3 and 7 of VB 
causing tube V8 to flip or flop, so that the non­
conducting triode conducts. Tube V8, therefore, 
serves as an electronic switch swinging from one 
triode (conduction) to the other each time a 
negative pip is applied to both grids. This in­
terchanging of conducting triodes reverses the 
polarity of the MD and SD control leads during 
the stop pulse of every character resulting in 
switched bias. 

Switched End-Distortion 

3.48 In the switched end-distortion condition 
relay K2 is operated, and relays Kl and 

K3 are released. Plate 4 of V7 is connected 
through contacts 8-9 (K3) and 1-2 (Kl) to 
capacitors C6 and C7 associated with tube VB. 
The action of VB in this case is the same as 
described for switched bias, except that the 
negative pips (voltage swings) occur at the 
beginning of the start pulse. Refer to Figs. 10 (B) 
and 10 (C) . The interchanging of conducting 
triodes, in this case, reverses the polarity of ths 
MD and SD control leads during the start pulse 
of every character resulting in switched end­
distortion. 

Marking Bias 

3.49 Marking bias is produced by disabling the 
counting circuit and holding it in a steady 

state condition. In this condition relay K3 is 
released and relays K1 and K2 are operated. 
Relay Kl, operated, separates the right and left 
cathodes of VB and V9, and disconnects the 
character timer from the first count circuit. 
Relay K2, operated, connects -130V battery to 
the left cathodes of VB and V9, leaving the right 
cathodes open. In this condition the left triodes 
of VB and V9 remain conducting and the right 
triodes are, in effect, cut off. With the right 
triode of V8 cut off positive voltage from plate 6 
may be traced to the MD control lead through 
transfer contacts 6-7 (K2). Likewise, with the 
left triode conducting negative voltage from plate 
4 may be traced to the SD control lead through 
transfer contacts 3-4 (K2). 
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Note: It will be noted, by referring to Fig. 10, 
that when relay K2 is operated (for marking 
bias) there is no circuit path from the plates 
of tube V9 to the MD and SD control leads. 

3.50 From the foregoing it may be seen that 
positive voltage is applied to the MD con­

trol lead and negative voltage is applied to the 
SD control lead from tube VS during the mark­
ing bias condition of the set. Also, it may be 
seen that tube V9 serves no practical purpose 
in this case. 

Second Count Circuit 

3.51 The second count circuit,· tube V9, is con-
nected as a flip-flop circuit with plates and 

grids cross-connected through resistors R4 and 
RS. The flip-flop action of this tube is the same 
as that described for the first count circuit. 
Plate 4 of VS is connected via capacitor Cl and 
resistor R2 to grid 3 of V9, and via capacitor C2 
and resistor R7 to grid 7 of V9. Tube V9 will, 
therefore, flip or flop each time that tube VS 
returns to its left triode conducting condition. 
Tube VS, as previously explained, returns to the 
left triode conducting condition on every other 
character. Tube V9 wiU, therefore, flip or flop 
on every other character. 

Switched Combination Distortion 

3.52 In the switched combination distortion 
condition relays Kl, K2, and K3 are re­

leased. It will be noted, by referring to Fig. 10, 
that with these relays released there is no path 
from the plates of VS to the MD and SD control 
leads; however, the flip-flop action of tube VS 
is the same in this case as that described in 
Paragraph 3.46. Tube V9 will, therefore, re­
ceive a negative pip on its grids every time tube 
VS returns to the left triode conducting condi­
tion which, as stated earlier, is on every other 
start pulse. When the left triode of V9 is con­
ducting, (1) plate 4 is negative, (2) the right 
triode is cut off, and (3) plate 6 is positive. In 
this condition of V9 negative voltage may be 
traced from plate 4 through transfer contacts 
3-2 (K3) and 4-5 (K2) to the SD control lead 
and positive voltage may be traced from plate 6 
through transfer contacts 6-5 (K3) and 2-1 
(K2) to the MD control lead. On the second 
start pulse received, tube VS will flip to its right 
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triode conducting condition and tube V9 will not 
be affected. On the third start pulse received, 
tube VS will flop to its left triode conducting 
condition which, in turn, will flip tube V9 to the 
right triode conducting condition. When the right 
triode of V9 is conducting, plate 6 is negative 
cutting off the left triode making plate 4 posi­
tive. In this condition of V9 negative voltage 
may be traced from plate 6 through transfer 
contacts 6-5 (K3) and 2-1 (K2) to the MD con­
trol lead and positive voltage may be traced 
from plate 4 through transfer contacts 3-2 (K3) 
and 5-4 (K2) to the SD control lead. 

3.53 From the foregoing it may be seen that 
switching occurs on every other start pulse, 

and a cycle of switched combination distortion 
is completed every four characters. 

Spacing Bias 

3.54 Spacing bias is produced by disabling the 
counting circuit and holding it in a steady 

state condition._ In this condition relay K1 is 
operated and relays K2 and K3 are released. 
Relay Kl, operated, separates the right and 
left cathodes of VS and V9, and disconnects the 
character timer from the first count circuit. 
Relay K2, released, connects -130V battery to 
the right cathodes of VS and V9, leaving the 
left cathodes open. In this condition the right 
triodes of VS and V9 remain conducting and the 
left triodes, in effect, cut off. With the right 
triode of V9 conducting, negative voltage may 
be traced from plate 6 through transfer contacts 
6-5 (K3) and 2-1· (K2) to the MD control lead 
and positive voltage may be traced from plate 4 
through transfer contacts 3-2 (K3) and 5-4 (K2) 
to the SD control lead. 

Note: It will be noted, by referring to Fig. 10, 
that when relay K2 is released (for spacing 
bias) there is no circuit path from the plates 
of tube VS to the MD and SD control leads. 

3.55 For a general review of the functions of 
the generating unit, reference may be made 

to Fig. 2 or Fig. 12 and the associated tables. 

Calibration A 

3.56 Distortion timing is calibrated by a method 
in which the timing resistance is set for 

a ·desired distortion of 100 per cent correspond-

( 
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ing to the CAL setting of control panel switches 
81 and 82. The calibration adjustment is in­
dividual _for the three operating speeds by se­
lection of the proper A potentiometer under 
the control of the speed switch (85) on the 
control panel. The A potentiometer settings are 
also correct for the corresponding 6-unit code 
signals when switch ( 86) on the control panel 
is operated to 6. 

3.57 The A potentiometers, associated with the 
right triode of V3, vary the delay time 

of tube V3 by varying the starting voltage on 
the charging capacitor shown as C in Fig. 7. 
The nominal starting voltage is -80V with a 
calibration adjustment over a range of about 
-+-8V. 

3.58 The effect of the calibration adjustment 
is observed in a circuit which is arranged 

to average the number of transitions over a 
period of time. The components making up this 
portion of the calibration circuit are shown in 
Figs. 9 and 12 as Cll, Cl2, R23, CR4, CR5, 
C19, and R67. Capacitor C12 and resistor R23 
have a time constant of about 0.2 millisecond. 
This portion of the circuit passes mark-to-space 
transitions as sharp negative voltage swings 
(pips), and space-to-mark transitions as sharp 
positive voltage swings to varistors CR4 and CR5. 
Varistors CR4 and CR5 are arranged for low 
impedance to negative pips (resulting from mark­
to-space transitions) and high impedance to posi­
tive pips (resulting from space-to-mark transi­
tions), thereby suppressing the positive pips and 
allowing only the negative pips to charge capac­
itor C19. Opposing this charging effect, of capac­
itor Cl9, is a discharge of capacitor C19 through 
leakage resistor R67. The net result of these 
opposing effects is the accumulation on capacitor 
C19 of a charge which is approximately propor­
tional to the number of pips and hence approx­
imately proportional to the number of mark-to­
space transitions. 

3.59 When the calibrating A potentiometers are 
set for slightly less than 100 per cent dis­

tortion (extreme counterclockwise position) all 
mark-to-space transitions are applied to capac­
itor Cl9 indicating a definite voltage. When the 
calibration adjustment increases the distortion 
to 100 per cent (rotation of A potentiometer 
clockwise) all single element spaces disappear 
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and the average number of mark-to-space transi­
tions applied to capacitor C19 are reduced to one 
half. This point may be accurately measured by 
observing the voltage at the CAL A and COM 
jacks. A more complete description is given in 
the following paragraphs. 

3.60 The set is calibrated with miscellaneous sig-
nals; however, to illustrate the calibration 

of the timing circuit, reference is made to Fig. 11. 
In this illustration a teletypewriter H character 
has been used because it contains the average 
number of (four) transitions and a single ele­
ment space. Fig. 11 (B) represents the H char­
acter biased about 95 per cent marking. 
Fig. ll(C) indicates the voltage pips on capacitor 
C12 and R23 corresponding to the transitions. 
Fig. 11 (D) indicates the voltage pips on capac­
itor C19 with slightly less than 100 per cent 
distortion. Fig. 11 (E) represents the H char­
acter biased 100 per cent marking in which 
case the single space element (fourth selecting 
pulse) drops out. Fig. 11 (F) indicates the volt­
age pips on capacitor C12 and resistor R23 with 
100 per cent marking bias adjustment. Fig 11(G) 
indicates the voltage pips on capacitor C19 with 
100 per cent marking bias adjustment. 

3.61 From the foregoing and a comparison of 
Fig. ll(D) to 11(G), it may be seen that 

the correct calibration adjustment is indicated 
when the voltage measured at the CAL A and 
COM jacks drops to about half value. 

Calibration B 

3.62 This portion of the calibration adjustment 
arranges the set so that the timing of the 

character timer circuit V7 will be correct. This 
adjustment is made by operating the set with 
miscellaneous signals and varying the B poten­
tiometers until. a specific voltage is measured at 
the CAL B and COM jacks. The components 
making up this portion of the calibration circuit 
are shown in Fig. 12 as capacitor C20 and var­
istor CR6. 

3.63 A portion of the voltage at plate 6 of V7 
is coupled to the CAL B jack by capacitor 

C20. The CAL B jack is connected to ground 
through varistor CR6 which is so poled that 
the most positive potential which the CAL B 
jack can assume is only slightly above ground 
potential. 
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1'o Olltpllt -· (V6) 

)[ 
stop st l 2 3 4 s stop 

I 

s (A} lJilbiued 'telet7pewriter H Signal 

Cl2 

u (B) 'teletn-riter H Signal With 9~ R 23 

HaftiDg Blaa ~ 

v 
I (C) Pipa on Cl2 aDd 1123 (Fig. 9) 

I 

CAL.B 

TOPU6~~0 
{f,c-.~?o) ~CR6 

(Part of Pig, 9) .,. 

Fig. 11-Example of Calibration Voltages 

3.64 It will be seen that when the driving po-
tential from tube V7 is positive with re­

spect to ground, capacitor C20 is charged to 
the driving potential. Thus, after a sufficient 
number of operations of tube V7, capacitor C20 
becomes charged to the most positive potential 
of the driving point with respect to ground. 
After this has occurred, relatively negative 
swings of the driving point voltage appear at 
the CAL B jack, since the discharge path of 
capacitor C20 is thr.ough the high back-imped­
ance of varistor CR6. Since the character timing 
is properly adjusted, plate 6 of V7 is cut off 

r about 84 per cent of the character length (Para­
graph 3.44), it follows that plate 6 is relatively 
negative only 16 per cent of the time. The aver­
age change in voltage at the driving point is 
22.5V. The average calibrating voltage at the 

4 CAL B and COM jacks is, therefore, 3.5V. 

3.65 As already described (Paragraph 3.44) 
the right triode of V7 starts conducting 

at a point corresponding to about 50 per cent 
of a unit interval inside the stop pulse. If this 
point we:r:e so adjusted that the right triode of 
V7 started conducting earlier, say at 45 per cent 
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of a unit interval, and the generating unit were 
set for maximum distortion, the switching pulses 
from plate 6 of V7 would be generated ahead 
of the space-to-mark transitions at the begin­
ning of the stop pulse in the generating unit. 
This, of course, would be undesirable and the 
CAL B adjustment provides for a margin of 
safety against such an occurrence. 

(B) Output Relay Circuit 

Testboard Office 

3.66 This circuit 'Converts the output of the 
generating unit to polar or effective polar 

signals, depending upon the method of ter­
minating. 

3.67 As has already been explained when the 
generating unit is in the marking condi­

tion output amplifier tube V6 is cut off and 
draws no plate current. Also when the generat­
ing unit is in the spacing condition output am­
plifier tube V6 draws current from the plate 
circuit and reduces the plate voltage. 

( 



( 
3.68 When the output relay circuit receives a 

mark from the generating unit current 
flows from positive battery through resistors 
R98 and R99, through the windings of the SEND 
relay (K13) to ground. This current is sufficient 
in magnitude and of the proper direction to 
operate relay K13 to the marking contact. 
Refer to Fig. 12. 

3.69 When the output relay circuit receives a 
space from the generating unit the drop 

in potential at the output of V6 is sufficient 
to reverse the direction of current flow through 
the windings of SEND relay, Kl3, and operate 
it to the spacing contact. 

3.70 Signals from the armature of the SEND 
relay, K13, may be extended to a test­

board or miscellaneous appearance circuit, to a 
TWX signal supply circuit, or to a concentrating 
unit test circuit. Refer to Fig. 12. 

No. 1 Serviceboard Office 

3.71 The output relay circuit provided at No. 1 
serviceboard offices includes a switching 

arrangement so that inverse neutral test signals 
may be supplied to the serviceboard. This switch­
ing function is performed automatically by 
operation of the HB relay (Kl5) when con­
nection is made to the 119C1 SIGS jack at the 
serviceboard. A simple schematic of the circuit 
is shown in Fig. 13. The schematic assumes that 
relay HB (not shown) is operated. When HB 
is so operated the SEND relay (K13) applies 
-48V for the mark and ground for the space. 
The inverse neutral operating currents are as 
shown in Fig. 13. In order to send test signals 
to a circuit under test, connection may be made 
as follows: 

(a) To send test signals to a loop facility 
connect the SIG T cord SIGNAL to the 

119C1 SIGS jack, and the SIG T cord LEG 
to the G jack of the 90-type loop repeater 
associated with the loop facility under test. De­
press the ST SIG key momentarily to start 
the test signals. 

(b) To send test signals to an idle regenera-
tive repeater, (1) patch the idle regen­

erative repeater to the B jack of the REGEN 
TST CKT, (2) connect the SI1G T cord 
SIGNAL to the 119C1 SIGS jack, (3) connect 
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the SIG T cord LEG to the C jack of the 
REGEN 'IlST CKT. Depress the ST SIG key 
momentarily to start the test signals. 

3.72 When connection is made at an appearance 
other than at the serviceboard (such as a 

TWX testing position) the HB relay is released. 
With HB released the output relay circuit and 
its operation is as described for a testboard 
office. 

(C) Testboard or Miscellaneous Appearance Circuit 

3.73 This circuit provides switches, keys, and 
jacks for controlling the switching func­

tions of the output relay circuit, and for con­
nection to circuits under test. The control panel 
for this circuit is shown in Fig. 3 (C), and a 
simple schematic is included in Fig. 12. A po­
tentiometer ADJ LP CUR is provided for the 
adjustment of operating current when con­
nection is made to the REG BIAS SIG jack. 
The ADJ LP CUR potentiometer is excluded 
from the circuit when connection is made to 
the TWX BIAS SIG jack. The SIG jacks may 
be extended to other miscellaneous appearances 
for convenient distribution of outlets. The 119C1 
set is automatically started when connection is 
made to any SIG jack. A visual busy, or idle, 
indicating lamp is provided at each SIG jack 
appearance, except in cases where a given set 
serves only one test position. Switch. S7 may 
be used to hold the output relay circuit in the 
steady marking or steady spacing condition for 
measurement of operating current and over­
ride. The output may be obtained as a polar 
signal by connecting the SIG jack to an ex­
ternal ground; or it may be obtained as an 
effective polar signal by connecting the SIG 
jack to an external battery. The REG BIAS SIG 
jack is patched to drop 1 of a TLT, with switch 
S8 operated to -M, to send signals toward drop 
2, and is patched to drop 2 of a TLT, with switch 
S8 operated to +M, to send signals toward 
drop 1 of a TLT. 

Testboard Appearance for TWX Signals Only with 
Control of Distortion at the Appearance 

3.74 This circuit arrangement may be added 
to the output relay circuit for TWX sig­

nals only. With this arrangement, shown in 
Fig. 14, all signals appearing at the TWX BIAS 
SIGS jack are poled positive for a mark. By 
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wiring options the signals may be ± 130V or 
+48V, but the polarity is not reversible. The 
circuit may be wired for control of distortion, 
by operation of the BIAS SIGS key, in one of 
two arrangements as follows: 

Arrangement (1) 
(V Option) 

Arrangement (2) 
(W Option) 

BIAS SIGS Key (Position) 

Arrow Arrow Arr-
Left Up Right 

Switched Switched Switched 
End-Dis- Combina- Bias 
tortion tion Dis-

tortion 

' Spacing Switched Marking 
Bias Combina- Bias 

tion Dis­
tortion 

(D) Test Signal Supply 

No. 2 or 98 Serviceboard Office 

3.75 The schematic drawing, Fig. 12(d) and 
(f), shows examples of the miscellaneous 

jack arrangement for obtaining test signals at 
the serviceboard positions. 

No. 1 Serviceboard Office 

3.76 The schematic drawing, Fig. 13, shows the 
arrangement for obtaining test signals at 

the serviceboard positions. 

(E) Special Signal Input Arrangements 

3.77 Special signal input arrangements are pro-
vided for the various types of offices so 

that test signals other than the standard test 
sentence may be used to drive the 119C1 
set. In using the special input arrangements it 
is necessary to exercise care in the setting of the 
SPEED controls of the 119C1 set. When connec­
tion is made to the SPEC SIGS IN or 119C1 IN­
PUT jacks the special input signals appear on 
all T leads at relay K14. It is therefore possible 
to obtain input signals from the special source 
with any setting of the SPEED key. If the 
SPEED key setting does not match the speed 
of the specia:l signals the amount of distortion 
generated will not correspond to the per cent 
distortion indicated by the controls (Sl and 82). 
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3.78 With all of the special signal input 
arrangements the start relay (K8) of the 

119C1 set is operated when connection is made 
to the SPEC SIGS IN or the 119Cl INPUT jack. 
Also, the switching relay transfers the input of 
the 119Cl set from the 110Cl multiple sender to 
the special source. The features of the special in­
put arrangements which are different for the 
various types of offices are as follows: 

Testboard Office 

3.79 The special signal input arrangement fo:;_ 
a testboard office is shown in Fig. 15. Open 

and closed signals operate relay CS by current 
flow as indicated in the figure. These open and 
close signals are converted to electronic output 
signals. When relay CS is on mark, tube H is 
cut off and draws no current from the hub poten­
tiometer. With no current drawn from the hub 
potentiometer, the hub voltage applied to grid 3 
of Vl is the +60V marking potential. When relay 
CS is on space, tube H conducts and draws 30 
milliamperes from the hub potentiometer. This 
current drawn from the hub potentiometer drops 
the hub voltage applied to grid 3 of V1 to the 
-30V spacing potential. 

No. 1 Serviceboard Office 

3.80 The special signal input arrangement for 
a No. 1 serviceboard office is shown in 

Fig. 16. Inverse neutral signals operate relay SP 
by current flow as indicated in the figure. These 
inverse neutral signals are converted to electronic 
output signals which drive the 119Cl set in the 
same manner as described for a testboard office. 

No. 2 Serviceboard Office 

3.81 The special signal input arrangement for 
a No. 2 serviceboard office is shown in 

Fig. 17. When connection is made to the 119Cl 
INPUT jack, battery is applied to the sleeve of 
the jack which operates relay K3. Relay K3 
operated, ( 1) operates the switching relay and 
transfers the input leads to the special circuit, 
(2) open·s the Hl and HP connection, thereby 
lifting the hub potentiometer from the 119Cl 
input circuit, and (3) operates the start relay 
(K8) in the 119Cl set. Hub signals +60V mark 
and -30V space are then transmitted directly 
into the 119Cl input circuit. 

( 
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No. 98 Serviceboard Office 

3.82 The special· signal input arrangement for 
a No. 9B serviceboard office is shQwn in 

Fig. 18. The circuit function is exactly as de­
scribed for a No. 2 serviceboard, the only dif­
ference being that the various leads are switched 
by the springs of the jack and the relay (K3 of 
Fig. 17) is not required. 

4. OPERA liON 

(A) Calibration 

4.01 Apparatus 

1-KS-14510, Ll Meter (Triplett 630-D) 
or equivalent (see Item 5) 

!-Screwdriver 

4.02 Procedure: 

-

(1) Check that the 119Cl set is idle and that 
control switch S5 is set for the proper 

speed. Check that switch S6 is on 5. 

(2) Operate switches Sl and S2 on the control 
panel to CAL. 

(3) Operate switch S4 on the control panel 
toM BIAS. 

(4) Start the set by patching a TTY, or by 
inserting a plug of the appropriate type, 

in any SIG jack appearance of the set. 

( 5) Remove the front cover from the generat-
ing unit. Connect the KS-14510 Meter to.., 

the COM and CAL A jacks (COM+) using the 
3-volt de scale or the lowest scale above 3V. 
If a KS-14510 Meter is not available, a Triplett 
650 may be used. .J 

(6) Adjhst the appropriate A potentiometer 
(corresponding to speed) to the extreme 

counterclockwise position. 

(7) Note the average voltage on the de volt­
meter over a period of about 10 seconds. 

(8) Slowly adjust the A potentiometer in the 
clockwise direction until the average volt­

age indicated in item (7) suddenly drops to 
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about half of its initial value. The point where 
the voltage just drops to half value is the cor­
rect adjustment of the A potentiometer. 

(9) Operate switches Sl and S2 on the control 
panel to 0. 

(10) Connect the voltmeter to the COM and 
CAL B jacks (COM+) using the 10-volt 

scale. 

(11) Adjust the appropriate B potentiometer 
(corresponding to speed) for an average 

indication of 3.5 volts. -

( 12) Restore the set to normal. 

4.03 The calibration should be repeated· for each 
speed of signaling and should not be 

changed in the normal use of the set. 

4.04 The set should be recalibrated when the 
performance indicates that the calibration 

is not correct. 

Check of Calibration with 118-Type TMS 

4.05 Procedure: 

(1) Connect the output of the 119Cl set to 
the 118-type set in the usual manner. 

(2) Arrange the 119Cl set controls as follows: 

Switch 

Sl-S2 
S4 
S5 
S6 

SeHing 

0 
MBIAS 

To match speed of signal source 
To match code of signal source (5 or 6) 

( 3) Note the total distortion and bias indi-
cated on the TMS. The distortion should 

be 4 per cent or less, and the bias should be 
2 per cent or less. 

(4) Operate switch S4 to S BIAS. The distor­
tion and bias measured on the TMS should 

be within 2 per cent of the indications noted 
in item (3). 

Check of Calibration with Monitoring Teletypewriter 

4.06 Procedure : 

(1) Connect the output of the 119Cl set to the 
monitoring TTY in the usual manner. 
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(2) Arr&nge the 119Cl set controls as follows: 

Switch 

Sl-82 
84 
S5 
S6 

Setting 

0 
MBIAS 

To match speed of signal source 
To match code of signal source (5 or 6) 

(3) Compute the distortion and bias from 
orientation range measurements in the 

usual manner. The distortion should be 4 per 
cent or less, and the bias should be 2 per cent 
or less. 

(4) Operate switch S4 to 8 BIAS. The distor­
tion and bias should be within 2 per cent 

of that measured in item (3). 

4.07 If the teletypewriter used in Para­
graph 4.06 is not known to be free of 

internal bias, a rough check may be made as 
follows: 

(a) Repeat items (1) and (2) of Para­
graph 4.06. 

(b) Check the upper range on the TTY. 

(c) Operate switch 84 to S BIAS. Check the 
upper range on the TTY. The upper limit 

in items (b) and (c) should not differ by more 
than 2 per cent. 

{8) Maintenance 

4,08 The relays in the 119Cl set should be main­
tained in accordance with circuit require­

ment tables shown on Drawing SD-70641-013. 

4.09 Maintenance work on the other parts of 
the set is indicated if difficulty is experi­

enced in obtaining satisfactory calibration or per­
formance. The electron tubes may be checked in 
a tube tester such as the Hickok Model 530B; 
however, such tests may not indicate the suit­
ability of tubes for operation in this circuit. For 
this reason, and because tube testers may not be 
available in the smaller offices, it is suggested 
that tubes be replaced on a trouble basis. 

4.10 A table of voltages at designated test 
points together with suggested trouble test­

ing procedures are included in Fig. 19. The volt­
age requirements are based on the results of tests 
made on selected sets at various locations. While 
it is known that the set will operate satisfactorily 
on voltages falling outside of the specified limits, 
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it is felt that the published :figures wiU swve as 
a guide in locating troubles. 

(C) Identification af Distortion by Types 

4.11 In the event that it is desired to check the 
type of distortion generated in the 119Cl 

set special tests may be necessary. The procedure 
to be employed will depend upon the availability 
of testing apparatus suitable for the purpose. 

4.12 It appears that the most satisfactory means 
of identifying the type of distortion being 

generated is with the 164Cl telegraph transmis­
sion measuring set. This is a portable cathode 
ray set capable of displaying any of the types of 
distortion that may be generated. Since this set 
may not be available alternate methods of identi­
fying distortion by types are outlined below. 

4.13 The 118-type telegraph transmission meas-
uring set may be used to identify distor­

tion by types. If the distortion is steady bias this 
will be indicated directly on the TOTAL DIST 
and BIAS meters. If the distortion is one of the 
three switched types, the magnitude of the dis­
tortion will be indicated by the TOTAL DI8T 
meter; however, the BIAS meter in its attempt 
to follow the rapidly changing signs of distortion 
will average approximately zero. If switched dis­
tortion is thus indicated it may be further identi­
fied by making special observations as follows : 

(a) Note the TOTAL DIST meter indication. 

(b) Depress the S-M only key momentarily 
and note the TOTAL DIST meter indi­

cation. 

(c) Depress the M-S only key momentarily 
and note the TOTAL DIST meter indi­

cation. 

Analysis of Results 

Switched bias is indicated if tests (a) and 
(b) give approximately the same TOTAL 
DIST indication and test (c) indicates near 
zero. 

Switched end-distortion is indicated if tests (a) 
and (c) give approximately the same TOTAL 
DIST indication and test (b) indicates near 
zero. 

Switched combination distortion is indicated if 
tests (a), (b), and (c) give approximately the 
same TOTAL DIST Indication. 



4.14 The X-75041 telegraph transmission meas-
uring set may also be used to identify dis'­

tortion by types. At least 10 per cent distortion 
should be generated when checked with this set. 
The suggested procedure is as follows: 

(a) Operate the TRANSITION switch to the 
left (S-M only) and observe the position 

of the illuminated spots on the screen with 
respect to the zero axis. 

(b) Operate the TRANSITION switch to the 
right (M-S only) and observe the posi­

tion of the illuminated spots on the screen with 
respect to the zero axis. 

Analysis of Results 

( 1) Spacing bias is indicated if the spots on 
the screen are displaced to the left of the 

zero axis in test (a) and appear near the zero 
axis in test (b). 

(2) Marking bias is indicated if the spots on 
the screen are displaced to the right of 

the zero axis in test (a) and appear near the 
zero axis in test (b) . 

(3) Switched bias is indicated if the spots on 
the screen alternate between conditions 

(1) and (2) in test (a) and appear near the 
zero axis in test (b). 

(4) Switched end-distortion is indicated if the 
spots on. the screen alternate between con­

ditions (1) and (2) in test (b) and appear 
near the zero axis in test (a). 

(5) Switched combination distortion is indi­
cated if the spots on the screen alternate 

between' conditions (1) and (2) in both tests 
(a) and (b). 

4.15 A monitoring teletypewriter or a 1-A tele-
typewriter test set may be used to a limited 

extent in identifying the types of distortion gen­
erated. While it is possible to distinguish between 
steady bias and switched distortion, it is imprac­
ti:cal to distinguish the various types of switched 
distortion one from the other. 

4.16 In offices having 119Cl sets where testing 
apparatus is inadequate for making the 

desired tests, the output signals may be trunked 
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over a good transmission circuit to an adjacent 
office for assistance in making the tests and 
analyzing the results. 

5. DESCRIPTION OF EQUIPMENT 

5.01 The generating unit occupies the space of 
four 1-3/4-inch by 19-inch mounting plates 

in the serviceboard or testboard position. It is 
provided with removable covers front and rear. 
The generating unit should be located within 
15 feet of the associated control panel, and the 
leads between the two units run in a separate 
cable. 

5.02 The output relay unit occupies the space 
of two 1-3/4-inch by 19-inch mounting 

plates. The unit is generally located on a relay 
rack separate from the serviceboard or testboard 
position, but should be Iocated within 500 feet of 
the associated generating unit. 

5.03 The control panels occupy a space of two 
1-3/4-inch by 19-inch mounting plates for 

each panel. The control panel equipment is usually 
located near the generating unit in a service­
board or testboard position. 

5.04 The electron tubes used in the generating 
unit are listed in Fig. 2 together with a 

brief summary of their respective functions. 

6. REFERENCE DRAWINGS 

(A) Circuits 

119Cl Telegraph Signal 
Distorting Set 

Negative 330V Bias Supply 
and Distribution Ckt. 

No. 2 or 9B Serviceboard­
Test Signal Supply 

TTY Line Concentration 
Unit No. 101, Test Circuit 

TTY Line Concentration 
Unit Nos. lOlA and 102A, 
Test Circuits 

110Cl Multiple Sender 

SD-70641-011 
-012 
-013 

SD-70627-01 

SD-70592-01 

SD-70062-011 

SD-70295-011 

SD-70206-011 
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No. 1 Serviceboard- 119C1 Telegraph Signal 
Test Signal Supply. 'SD-70177-011 Distorting Set Control Panel ( 

-012 Equipment (Serviceboard) ED-71037-01 
-013 119C1 Telegraph Signal 

(8) Equipment Distorting Set Control Panel 
Equipment (Testboard) ED-71139-01 ( 

119C1 Telegraph Signal 119C1 Telegraph Signal 
Distorting Set Generating Distorting Set Control Panel 
Unit Equipment ED-71029-01 Equipment (Miscellaneous 

119C1 Telegraph Signal 
Appearance) E.0-71139-012 

Distorting Set Output Negative 330V Rectifi~r 
Relay Unit Equipment ED-71036-01 Panel Equipment ED-71040-01 
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Function a 
Obtain-.! 

*Marking Bias 

*Spacing Bias 

*Switched Bias 

*Switched 
End-Dist 

*Switched 
Comb. Dist. 

100 Speed 

75 Speed 

60 Speed 

**25% Dist. 

"'*30% Dist. 

"'*35% Dist. 

Dial Control 
of Dist. 

Batt. On 

6-Unit Code 

Summary of Functions of Signal Distorting Set 

Control Pan. 
Keys Operated 

All Normal 

S4(S-BIAS) 

S3(BIAS) 
S4(SW DIST) 

S4(SW DIST) 

S3(COMB) 
S4 (SW DIST) · 

S5 (100) 

S5(75) 

(Normal) 

S6(6) 

Relay a 
Involved 

Kl, 2 Op 
K3 Rls 

Kl Op 
K2, 3 Rls 

Kl, 2 Rls 
K3 Op 

Kl, 3 Rls 
K2 Op 

Kl, 2, 3 Rls 

K6 Rls, K7 Op 

K6 Op, K7 Rls 

K6, 7 Rls 

K4, Op, K5 Rls 

K4 Rls, K5 Op 

K4, 5 Op. 

K4, 5 Rls 

Char. Tmr. 
Start Sig. 

Source 

Pit 4 
(Vl) 

Pit 4-6 
(V5) 

Plt 4-6 
(V5) 

K8 Op (Plug in any SIG jack) 

K14 Op 

Count 
PuiH 
From 

Pit 6 
(V7) 

Pit 4 
(V7) 

Pit 4 
(V7-8) 

Switchi"'l 
Instant 

Every Stop 
Pulse 

Every Start 
Pulse 

Every 2nd 
Start Pulse 

*Signals in 5-Unit Code at 60-speed. Key S3 is not effective except when S4 is on SW DIST. 

Switchin8 
Cont. By 

V8 

V8 

V9 

**Control equipment for selecting 25%, 30% and 35% distortion remotely is not normally provided. 
Relays K4 and K5 are normally released. Fig. 12 shows the circuit with K4 and K5 released and the 
relays are C'mitted. 

ISS 2, SECTION 103-812-102 

1- --,PART OF$,) - -=r 
I IS51A.Ql ~s1.st ~ftasr12 \\~1 
.
I SPEED (56) k~ 0~ I 

.( "'"(~-~ 
I ? 3'- 2'- ?- 1 

(K6) I IK7) I 
l 

{K14) 

1
,-- ~,..-~,- r-----J.-~RR76_____...· ~-RR~75-'--~RR"73-NVR7Zy.........-.-----+-. +t3ov [:P~, _lJ I_Jov _l..,j "'" PERCENT'~ --. I ~ ~ J .. .. .._ ~ ~ ~ ~_____:~~K8)ST~~~·m ~rflf H Lf:~ J~ ~ 1 . ~AL 0 E- _A:.~:: CAL , r7fr 1 

~ ~ ~ ~ ~ ~ ~~ ~ ~ § ~ l-48 R6:3 .,eta " etTA 
1

1 ~~~~~~ ~~~~~ ~~~~--.M~--·-,A-------~,Q=~g~~~g~~~~V~-t~~j~~~~~·~£~~~+ ~J~~n~]~~ HP HI TO nocr MULT. SOR. < so-702061 ~ ~·~ . _ ~· .,---- C14AL.: C14B L.......7tci'7a 
1 -t30V .; 

TPto r--;::;::::;:::~:ov-----1 -80Vt8VADJUSTMENT R62 tK4) (K5) 1 < !5"' 1 

R52 R53 
•t

3
ov '--lttl._l-------~::::;::::;:=::;;+tj;3o0iv/----1~~~~~~~~~~~~~~~~~~~~~f~~~ff~~~~~~~~~f~~~~~~L..:.:.J.~=~J...!:...J:!::::=:f I ~ ~ .. I +I R49 R74 R3..:! R34 R25 TP5 I R39 >'!; +t30V·-,;vw'r'>~-----, M 

Cl6jf-: RS( TPI .~~~ ~' (DELAY) TP3 COMB. ED +BIAS SW. DJST~BIAS'SBIAS 
~55.~-~p~ R:a!So INPUT r6 l R37 DETECTOR .-------+.+------!-1-------,rfts. (5.3) T ~4~it II 

. 3~ ill SWITCr-H+++-R\f-~ -;:_- 7 '---hll/llll'----+fi1-

2~B RST 5AI 2~8 L _ _ __ · ---~ CONTROL PANEL -- - · - _ j 
J'9l •131 

C51 ~ R77 ~- -------------~~·- - ---~ CRB:S 

-130V ~ - 130<>-..J'VVIf>-+-t--+----' I 
(ll:l~~r ~jll Sf;ND ! I _!_ • M I 

1---1 R99 M~.;:8Mo I ~SIGS ( 581 

1 

R66 
-130V 

R91 R56 R65 ~ 
~ 

R45 . 

-330V so 

+130V 
R80 ~79 
~ 

TP7 R78 

:Z CR Rl8 
C23 

1,2.3. 

R17 (V7) CIO 
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Fig. 12-Circuit Schematic of 119C1 Telegraph 
·Signal Distorting Set 
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Current 
Mark= 0 
Space = 30Mo. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_____ j 

4400.11. 

10~0001\. 

2ooon 

+t30V 

0.44uf l 

(K13lSend 
Mark -BMo. 
Space-

4uf 

Service Boord) 

-48V 

I 
I 
I 
I 
I 
I 

ISS 2, SECTION 103-812-102 

I Polar Relay 

I 
I 
I 
I . -4BV 

I 
I 
I 

Approximate Operating Current 
Values in Milliamperes 

I 3-6 Wdg 2-7 Wdg Effv. 

I Mark - 0 10M 10M 
1 Space- 205 toM tOS 

Note - This Slmplified . Schematic assumes that connection is mode to the 
119C1 Sigs Jock and the HB relay (K15) of the output relay circuit 
is operated. When relay HB (KI5) is released the output relay 
circuit ~s as shown in Fig. t 2. 

Fig. 13-Example of Output Relay Circuit Arrangements 
for Inverse Neutral Signals-No. 1 Serviceboard 
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SECTION 103-812-102 

Current 
Mark= 0 
Space= 30 Mo. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_____ _j 

* Relays in output 
relay circuit. 

Current 

R99 

Mark ---+­
Space~ BMo. 

4400.n 

R98 

3 

1o,ooon ,......e--1 

67A 
2000.0. 

+130V 

M s 

(It Kt3) 
send Relay 

(*Kill RV 

Note 1 

(*K10) BT 
T 

**Relays in t19Ct Signal 
Distortion Generating Unit 

-48V 

-48V -130V +130V +48V Bsy 

To -24V Sig. Bot. (As Req.) when 
ST Relay (* *KB) is operated. 

Bios Sigs. 

B 

This lead 
grounded to 

operate relay 
(i4t*K2) for 
Switched 
End Oist. 

Comb. 

IP 

This lead 
grounded to 

o_perote relay 
(**K3) far 
Switched 

Bios 

s 

To other TWX Bias Sig. Ckts., to 
101, 101A or 102A Line Cone. Unit 
Test Circuit and/or to Testboord 
or Misc. Appearance Ckt. 

(See Fig. 12) 

n TWX 
..._ __ "'I'T"",/' U Bios Slg. 

(Positive Voltage for Mark) 

Bios Sigs. 

Comb. 

D 

This lead 
grounded to 

operate relay 
{u K1) for 

Spacing 
Bios 

c 
This lead 

grounded to 
operate relays 

(if *K1 and K2} for 
Marking 

Bios 

Note t - Use T wiring for ±t30V signals. Use S wiring for ±48V signals, 
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Note 2- Use V wiring for Switched End-Distortion, Switched Combination Distortion and 
Switched Bios. Use W wiring for Steady Spacing Bias, Switched Combination 
Distortion and Steady Marking Bios. 

Fig. 14-Testboard Appearance for TWX Signals Only 
with Control of Distortion at the Appearance 

( 

( 



ISS 2, SECTION 103-812-102 

110C1 MULTIPLE SENDER 

MARK 

SPACE 

APPROXIMATE OPERATING CURRENTS 
IN MILLIAMPERES FOR RELAY(CS) 

3-6WDG 2-7WOG EFFECTIVE 

62.5M 

0 
31.25S 

3l.25S 

CURRENT 
I "'-.: MARK:O R55 

31.25M 
31.25 s 

1 SPACE,30Ma 

SWITCHING I R56 
RELAY 

L_ ____ -330V ___ _ 

I 
I 
I 

Fig. 15-Special Signal Input Arrangement-Testboard OHice 

119CI 
INPUT 

SP 

41J.f 

t 6 

l -l30V 
I 

APPROXIMATE OPERATING CURRENTS 
IN MiLLIAMPERES FOR RELAY SP 

3-6WDG 

MARK- 0 
SPACE - 205 

2-7WOG 

10M 
IO.M 

EFFECTIVE 

10M 
105 

~-----------

1 119Ct TELEGRAPH SIGNAL 
I DISTORTING SET 

I 
I 
I 
I --l 
I 

-MARK=O I SPACE= 30Ma 

L,...TO OTHER ELECTRONIC 
OUTPUT CIRCUITS IMAX.S} 

I 
I 
I 
I 
I 
I 

Fig. 16--Special Signal Input Arrangeme:1t-No. 1 Serviceboard Office 
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SECTION 1 03-812-1 02 
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119CI 

SIGNAlS/ T 
+60VMARK 

HUB _IN~PUT 

-30VSMCE S~W-------------------------~ 
K3 

- --~~~~H~~----------------~~~~ 
HP 

110Ct MULTIPLE SENDER 

TO 119CI START RELAY (K81 

' l -130V 

L 10 OTHER ELECTRONIC 
_.,. OUTPUT CIRCUITS(MAX.9l 

119C1 TELEGRAPH SIGNAL 
DISTORTING SET 

Fig. 17---Special Signal Input Arrangement---No. 2 Serviceboard OHice 

119C1 
INPUT 

HUB ~ SIGNALS 

+60VMARK 
-30VSPACE 

Tl 

SWI 
I 
l 
I 119 C 1 TELEGRAPH SIGNAL 

'-+----~--...::S:..:.T-TO 119CI START RELAY (KB) 
I DISTORTING SET 

I 
I 

HP 

HI 

110CI MULTIPLE SENDER 

POLAR 
TO HUB 

CONVERTER 

I 
I 
I 

I 
SWITCH IN~ 

RELAY I 

I 
I -130V 

L __ m OTHER ELECTRONIC 
OUTPUT CIRCUITS (MAX.9l 

I 
I 
I 
I 
I 

R56 

Fig. IS---Special Signal Input Arrangement---No. 98 Serviceboard Office 
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110 Ct MULTIPLE 
SENDER 

lOne for each Speed) 
-~-~; 

6,3V 
FIL 

Short 1 
card 

K14 

TPtO 

On Ponel 
between 

· Vt 8rV2 

TP1 TP3 

TP5 TP6 

TO HUB 
-•TO RELAY 

SUGGESTED ORDER OF PROCEDURE AND REQUIREMENTS 
VOLTAGE TO GROUND USING KS-14510 VOLT-OHM MILLIAMETER 

TP6 To: 
TP4 TP5 TP7 

HUB RELAY 

ISS 2, SECTION 1 03-812-1 02 

TP8 TP9 

INPUT MARK - +60± IOV +t20±t5V -so±tov +30 ±t2 v +12±tov +60±5V +40±10V -35±20V -90±20V -90±20V 
INPUT SPACE -- -30± 5V -90±20V +30 ±10V +120 ± 15V +ttD±.sv -30± 5V -45±10V IOPR KEY 4 

TO S-BIAS-. +110±20V +100±15V 

SOOGBST!D PROCEDURE FOR LOOATIRl TROUBLBS IliDICATED Br VOLTAGE DASUREJO:tft'S 

Check !or troub1.e in HUB PCIJ.' or other 
circuit components associated with the 
2-3-4 triods of ll9Cl Tubs Vl 

Chsck !or trouble in ll.OClll-8 
sllCh ss a defective output tube 
(Tube H) or trouble which would 
cause Tube H to conduct on MARK 

SOOGESTED l!ErHOD rF OBl'AINING YARK AND SPACE INPUT SIGNAL FOR VOLTAGE TEST 

ll.OCl YULTIPJ.E-SENDER CAN BE RELEASliD 

YARK - Turn off ll-8 and tum distributor 
by hand, in n~ direction at 
rotation, untU the brushes rest 
on. the STOP seglii8JII;. 

SPACE -Turn off ll-8 and turn distriblltor 
by hand, in normal direction. ot 
rotation, untU the brushes rest 
on. the STARr seglii8JII;. 

llOCl MULTIP.LE-BE:!IDER CANNOl' BE RELEASED 

uARK- Locate Tube H in the llOCl Jl-8 which 
drives the ll.9Cl at the speed under 
test (60-speed in this case) and 
remove this tube from its socket. 

SPACE - Apply -l.50V' (through a suitable !use) 
to te:nninal 2 ot the SOcket ot Tube H 
removed for the l!A1IXe 

Note - I! special signal input arrangements are provided 
tbe above procedure is not necessar.r 

(4) - I TP 1, s, 4, sl 
I 

· TP l&.S Not Ok - Repl.ace Vl 
and 1! necessar;y V2 & V5 

, TP 5&:4 Not Ok - Repl.ace V2 
i and 1! necessar;y V5 & V4 

TP 4&5 Not Ok - Repl.ace V4 
and 1! necessar;y VS 

llake two measurements 
with IUtRK input -
(1) Key 4 m ll-Bias 
(2) Key 4 on 5-Bias 

Replace V6 find/or check !or trouble in 
ll9Cl set llbich would cause V6 to conduct 

Check !or trouble in the 
hub circuit terminating 
the ll.9Cl output 

Check !or trouble in 
the output relq cldi. 
incl. +l50V batteey .t 
67A, R98 and R99 

on a marking input signal 

(1) For type 2 hub ot.fice - connect the 
TTY cord to the ll9Cl SIGS jack:. 

(2) For No. 1 serviceboard office -
connect SID T cord SIDNAL to ll.9Cl 
SIGS jack. 

(3) For testboard office - connect REG 
BIAS SIGS jack to a TI.T in the 
nomal manner. 

Note - As an altemative for (2) 81d 
(5) block relqs K9 and KJ2, of 
the oU.tput relq circuit• on.e 
operated md the other released. 

SOOGESTED SEr.riNG OF COH'l'ROU! 
FOR VOLTAGE iE§i 

(1) Sst all lever type keys, ss, S4, 
S5, S6 1 to the nOl'lllal ( ce:nter) 
position. Note- Key 4 is operated 
to S-Bias so that TP 8 & 9 11.117 be 
measured in both positions at Key 
4onal!A11Xe 

(2.) Set per cent distortion (SWitch S2) 
.for 20,C. As an altemative, black. 
relq K4 operated and 115 released. 

(3) Set .ABO and BlO pote:ntiaaeters (on 
front ot p81el) to mid-range. Note­
if the set has previously operated 
satisfactorily the last CAL settings 
should be satisfactory .for this test. 

U ll.9Cl generates stead7 bias 
and falls to generate n::Ltched 
bias, tube Vl or V7 mar be the 
cause. 

U ll9Cl generates nitched biae 
81d !ails to generate n::Ltched 
~. tube VS 11.117 be the canse. 

I! ll9Cl !aUs on n::Ltched 
CQD.bination only, tube va 
or V9 11.117 be the cause 

Fig. 19--0utline of Maintenance Procedures for 119C1 
Telegraph Signal Distorting Set 
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